Increased plasma sphingosine-1-phosphate in obese individuals and its capacity to increase the expression of plasminogen activator inhibitor-1 in adipocytes.
Concentrations of plasminogen activator inhibitor-1 (PAI-1) are increased in obese individuals. One source of PAI-1 is adipocytes. Hypoxia develops within adipose tissue as it expands, presumably contributing to increased levels of sphingosine-1-phosphate (S1P). S1P is a breakdown product of sphingosine, ubiquitous in cell membranes. We have shown previously that S1P increases the expression of PAI-1 in human liver-derived cell line. In the present study, we aimed to determine whether hypoxia induces S1P in adipocytes, thereby potentially contributing to an increase in PAI-1 and hence constraints on fibrinolysis associated with obesity. Mouse 3T3-L1 adipocytes were exposed to CoCl2 to simulate hypoxia. Assays were performed for PAI-1 mRNA (quantitative PCR) and S1P (high-performance liquid chromatography). The physiologic concentration of S1P increased PAI-1 mRNA expression. The S1P2 receptor antagonist attenuated the increase in PAI-1. Adipocytes expressed sphingosine kinase 1/2 (SPHK1/2) and S1P lyase, key enzymes involved in S1P production and degradation. Hypoxia increased SPHK activity and decreased S1P lyase mRNA. Hypoxia reduced cytosolic sphingosine and increased S1P release into conditioned medium. Inhibitors of ABCA1 and ABCC1 reduced the release of S1P into conditioned media. In obese patients with uncomplicated dyslipidemia and hypertension, plasma S1P was increased compared with that in nonobese and lean individuals. Hypoxia in adipose tissue of obesity can promote elaboration of S1P that binds to S1P2 receptors in an autocrine or a paracrine manner. S1P potentially contributes toward increased expression of PAI-1 and consequent constraints on fibrinolysis. S1P production and extracellular transport provide an attractive target for therapy to attenuate impaired fibrinolysis associated with obesity.